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Explanation of Plate X. | 

Figure i. Passiflora Pfordti; Vochting s dynamometer attached to trfa 
b, short arm, c, long arm, d, pointer, e, hook, f, scale, l, curve of long 
spring, n, iron post. 

Figure 2. Passiflora azrulea; a, tendril carrying weight of nineteen 
slightly curved near base, b, tendril cariying weight of nine grains, sp'.rilal 
tip, c, tendril grasping tendril b, which it has pulled from the perpenaicul* 

Figure 3. Passi flora carulea; a, growing tip of shoot with undeveloped* 
drils, b, tendril slightly sensitive and nutating, c, tendril capable of coii.r.* 
tendril nearly mature—in the period of highest activity. 



If The limitation of the term “spore/’ 

CONWAY MAC MILLAN. 

l ' Kb T* * 4 ^4 yUj 1 1 S r J jjT1 n fc 1 

Every one who has attempted to define his terms ot I 

r + I , 1 4 * % 

use has probably met with the same experience nw 
writer might describe. Words, easily definable at fl ^ 
come more and more vague as their implication is 
understood. In view of the scantiness of botanical . 
ology, although it is one of the richest of scientific s0C ^ 
laries, there is great need that the import ot common 
should be examined with much care to avoid the erro ^ 4 
over-, or under-definition. Every work that appears P re _ ; ^ 
some new and generally barbarous verbal technical 
tend rather to cloud than to clarify perception, F° r 
in that most excellent little compendium on the cry? f 
plants, lately published from Bennett and Murray* ^ 
grieved to find that the word “sperm,” properly emP l r 

. is diverted to a 

llecessary meaning and is taken as a synonym o 


o --U4U Y¥ V7I U 

plant, as in animal, biology, 


“fertilized e 


trfcrabk * 

a* 


a 


sperm, 




g, when it would have been mttCn P 
unify the terminology by calling the antherozoic o ^5- 

and thus recognizing what it is neC ^ i < X„{* s 
cognize as fully as may be that the animal and t ® 
alike, for the higher groups of organisms. in pr° l uc ” 
cells and that these cells are, even in their intifljatcrri 
nomena of development, strictly analogous, if n0 * a 

homologous. ^ ** 

At present I wish to speak in particular abou ^ 
the word “spore” in botanical writing, and *t *s n® 
to offer any historical or highly exhaustive discus a 



at 




vw wnti any Historical or rngnly exnaubuvt — . ter n : 

time, but simply to show how under the genera ^ 

are a number of ideas that clear thinking deman^ . 

kept separate. 


In the first place it may 


be no 


ted 
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trnn >pore is not used here as having - any connection with 
th* S'».called "oospores’ of the books, for they are surely 

given some other name, since they are products of 
f-icnctic union. The same may be said of the “zygospores” 

•JtheConji ate. The word is therefore limited here under 

a spore is an originally perfect 

m m a a . 


t!> veil known definition, 

# / - -w p' ' • w * ^ J * v. 

Ccispecialised for purposes of reproduction.” 

‘ >r ^tended to examine the various categories of 

lC P resent in their terminology some idea of their 
t < ' aS .?. r exam P^ e the aecidiospores, sporula, chlamy- 

< c °ni lospores, sporidia, teleutospores, ascospores, 

^ t r yco u The T d is to be taken « n i‘s 

ctt.aods tlnr t\ W * Seen however, that clear definition 
1 Ms well ic H C . SP °, re ShaU have some Phylogenetic limita- 
>tr -lexical limit°n inary I J lor Ph°logical or physiological or 
i to examine n ' I,: thus happens that one is com- 

have developed C ° U u e f') S which the higher 1 >'P CS of 

'' '»<> in different orders of n T apP ? r that . the use of 

* ^nations peculiar ^ ants lb a ^ va y s with a group 

1 question ° C P artlcu ^ ar plant, or series of 

1 f Mc ’cria and amonVu ^ ei ?® ra ^ ze< ^ l° rrn in such plants as 
; 1 ?' : *ci or p a i me ,r a : a 1 ?’ SUch . as the Protococci, the 
Hard t>> setting it over 10 - • er i C * * S a Ce ^ which must be 
l rt ' ? a nt. I n Bacillus 1)7^ ^ ordinar y vegetative cell 

f “,f Xam P ,e - “)e spore is 


uat, °ns as have T * '• c “ wmen suen 

• Ending of temnent- Ppea I [ ed are directed towards 
■'•'it: might be «»’ n ° Chan - c> an,-i Other externa! 

Such t±" ger0l ! S if not made the basis of 


to 


« i 


and basal, aniTn^vV^if may be consid ered as 

U V ^ knovvn a s primosZ ^ ^ pur P oses of this clas- 

-pm* J; \ no ** Ulothrix anri; 1 
•tT!*'find that the „C ’ d pl 

ir 1,er di ««enHatio 0 n S ^u beCOme thems elves a 

- ' h ' - tHe l0Wer Plants of this division, 


<mts above, but near 


* * * 

■ 


,be “Oper th ttle ,OWer P 
■;.. ln Ulothriv ,„ e , S r ci ? li2a ‘ion i 


" rix and it-c oil- , pertected 

” but it i ^/" Contr adistinct•• eS, ^ n ' tlle s P°re i 

U W al ^> limit J ' mCt on to the ordilB I 


is perfected to heter- 

is not only 


so 'imited fro m tlle ordinary vegetative 

the ""perfect reproductive cells. 
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the gametes, and thus acquires a new meaning. Spor.’ 
this type may be termed here secundospores. 


In 


CEdogonium 


the sporophytic structures emerge. I* 
well known facts of CEdogonium life history need notht- 
detailed. It will be remembered that the fertilized egg lin¬ 
goes rejuvenescence and segments into usually four spore 
motile and similar to the spores of the gametophytic gcnt.r 
tion which are themselves of the secundospore type. 1* 
spores thus formed as the result of sporophytic 
may be distinguished very well under the name of tertiosft 


segments: 


They are characteristic of the 


CEdogonium 


series 


and 


more generalized than other sporophytic spore structure 

Riccia and its allies, we encounter the t 


Passing to 



type of spore, from the point of view of this classification 
Riccia the segmentation of the fertilized egg proceeds 





structure is developed that consists not only of spores 


enclosing, 
this case, the 


; but' 





protective and more or less vegetative 

that observed in 

plants has taken place. Instead of spores emerging 

i<ro /~/=>nc rvnp finds vegetatno 


reverse process to 


modification of 


vegetative 


tracing back to spore cells. Indeed, therefore, the wlu ^ 


be considered as • 


oped from a series of reproductive cells as 


etative system of higher plants may 

while in the series below the emergence of the ^ 

(the spore cells must be considered as an emergence 
- .... - n which is at onC e repfod 


more generalized type of 


and vegetative. 


Such 


cells as 


spore 

they must be defined as developed 
segmentation, are to be held in 
vegetative sporophytic structures. 


cX 

' 


those of R' 

ith the by-cells*. 

contradistinction^, 

Such spores, foil 0 - 


terminology, may be known as quartospores 


r o», J 


While bisexuality of gametophytic plants ^ 

without a preliminary morphological differentia t ^ ^ 
spore, as for example in Equisetum , nevertheless ' ,pi 
that the sex of the plant to be produced from t ^ ^ 
be predetermined not only in the inner activities o ^ ^ 


but in its size, shape and general structure ^ 

heterospory appears and we discover in such ex ^ 
vestigated plants as Pilularia y Isoetes or Sel&£ iU ^ 1 ,- 
the so-called cryptogams and in Taxus , Lthu* 1 f - 
among the so-called phanerogams a predetermine ^ ^ 
sex of the plant to be produced, long before t h - ^ 

to produce the plant is itself mature. I n caSC j 
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whether it be the pollen spore of the composite, the embryo¬ 
nic-spore of Casuarina or the less modified heterospore of 
akrsiha or /holla or Isoetes , it becomes impossible to define 
.! e ->pore without attention to the sexual potentiality of the 
< r llar,d the function of its plant-product that is to be the re¬ 
sult 'if germination. Such spores as have undergone this pro- 
'WkJ morphological differentiation with regard to the sex of 

1 ie plant to be produced from them may be given the name of 
quin tospores. 

It seems clear that in the great lines of development of the 

' .get.ibie kingdom there are these five types of spores to be 
"fished one from another. To each of them the term 

applied but, as I have attempted to show, 

' ! u -. different implication in each case. The word 

v r > t 1U ?' In Bacteriaceae stands for a very different 
0 . r j V" ^ oes .^ e same word in the Composite. It may be 

ari( ; 1 la | * s but to transfer new ideas into the word 

is h.ir-H* ^li 0 more difficult to comprehend. The objection 
( ] 0cs ■' We ^ a ^ en « I think, for it is evident that the analysis 

‘••Tim'/n Fea anyth ^ n S ’ nto w o r d that has not already, by 

1 consent, been included 

m, c_ C f ,Phylogenetic types of spores, if I may name 

^ the,first two belon P 


in its meaning. 


f )t,c mergence. 


It 


rr 


IS 


to the plants below the sporo- 


ipores, sof if * v *° remarkable that these types of 

lo«» U y represented low in the scale, are so completely 


*3 passes hi s her - 


CEdo 


* 


but in the gametophyte of the 
a short distance above, they seem to be 


V, 


n«^neT P o„TV are f0rmed ' 

hv • cells 0 f th ™T^' 0n m *S^t be made that the propaga- 
v 1 *’ 1 of 'f arc ” e S or >iate gametophyte may be the repre- 

«'<kamia or ' ecundos P or es of (Edogonium. 

Jcl then ttra phi$ might be thus homologized and 

•e of the f r to be ^ 

1 the resldr f S ^ acros P orium or Cladospo 
n anv ca ot a development from an original spore- 

^ sccundi^e ^ e v * ew bere indicated, that the persistence 

of 1 P ° re Would b e 

. ' C -Ils of » S ‘ ^& ain > the notion that the vegeta- 

SJ ( 'por° P hyt 

‘ > Megre c ofv^^*? e add ‘ t ‘ ona l light, it may be, upon the 


-■ 


Gemmae of 

.. xtv.n^.ogized and 

multiple spores like those of 

or 


Ir 


ic 


f - - ^ 

a fruitful study, may be pro- 
_ in, the notion that the vegeta- 

structures may be traced back to 




'H the 




P ro P a g at i° n , so-called, that goes on 

Vegetative development 


SDOfrirxU r r^S^' 

!(.„,• Phytic structures. 


acquired # , ca * ve g eta nve aeveiopmu.i 

Xvjij __ ‘ l e the cell it would be possible to ex- 

4" 
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plain the propagative activity that often makes itself appartd 
even in highly specialized organs, as the leaf of the Begone 
by the laws of an 


vegetative propagation wo«t 


become atavistic in its implication. Entirely apart, howuiffl 
from speculations like these it seems well to insist uptj 
the close examination of even so common a term as the • • 
‘ ‘spore, ’’ for any increase in exactness is an impetus to thoug- 

that should not be underestimated. 

University of Minnesota. 


The range of variation in species of Erythrouiu®. 


About a 



M. E. MEADS. 

WITH PLATE XI. . 

H^^^^Hyear ago while working upon plant \ ariati 
some interesting variations of Erythromum Anieruannv^ 
found of which I could find no record. During the P aS ; 
years I have made a careful study of the two ^P ec 
Americanutn and E. albidinn , with the view of asc 

Over four hundred specif 





the limits of their variations. 


f rrintP 

have been examined, and the results seem to wa 


id¬ 


eation. 


cifit ^ 


According to the best authorities the principal spec 

4-l.. «-. __„ i:„ ctiormas and 1 


ferences of the two species lie in the 
perianth; E. Americanum 


stigma, while the 


stigma 


having an 

albidum 


stigmas 
entire, 


is three-cleft ^ 

plant of E. Americanum 


of E. 


spreading. In the fifth r ._.— - ^ , n 

amined the stigmas were not united; they were 3 -" 


10* 


amtneu tne stigmas were not united; tney wut j- ^ 
with a spread of 3""", and of fifty-three plants of * 1 

p « « 1,1 nf ifTtYlaS 


1-— j ? ••• v -*■ 

careful measurements, only seven had the 
the length of the 


stigmas 


ranging from i -3 


stigmailj, 

n>m to 7- 1 


* 


may be seen in figs. 1—3, the stigmas 


of E. American^ 


not recurved; 


fipf 


10, 


scale. 


she* 


more clearly and also 

just below the apex; measurements for 


ara* 


it. 


stigma were taken above this at line a; 


on a much larger^H|H| 

shows the contracted app® ^ w 

the s P rea ^ 

these measu 


range from 1.3 


mm 


to 3.6 


mm 


Owing to the curve of the stigma 


of E. albidum, 


possible to take accurate measurements 
is, however, a considerable range, although 

in E. Americanum. 


of the le "^' 

not a- b 

— , thiS-r 

The spread of the stigma 0 





